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Abstract: The role of ecology in a sustainable future is prominent in the media, 
academic writing and political decisions; as such environmental pressures, as well 
as economic, social and political, increasingly influence planning for the future. This 
paper looks at how this translates into the process for planning future cities – 
highlighting gaps in knowledge and issues of implementation. It draws on 
interdisciplinary sources to explore three main elements of the debate: What is urban 
ecology and why is it important to sustainable cities?; What gaps are there in the 
ecological knowledge of planners and policy makers and why are there gaps?; and 
How can urban ecology be integrated into the planning of future sustainable cities?. 
This paper does not aim to provide a definitive answer to the problem; rather it 
addresses the first two areas and identifies potential directions for the third. It takes 
Australia, as national, Victoria, as regional and Geelong, as local, points of 
reference. 
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Introduction  
Political, social, economic and environmental pressures are increasingly influencing 
planning for the future. Sustainable cities and environmentally sensitive urban 
development are the focus of many academic and practitioner reviews, where the 
gaps in the knowledge between urban design and planning and the principles that 
govern natural ecology are often highlighted. Existing policies and new legislation 
refer to the need to integrate ecology into the decision process, and strategy and 
‗vision‘ documents have increasing input from environmental sources. But to what 
extent does the theory that this knowledge is integral to planning for the ‗future‘ 
penetrate into Australian practice of decision making and urbanization; and if it does 
not, why not? 
Urban areas are fundamental to 
economic, social, cultural and spiritual 
enrichment. However, increased 
urbanization almost always exploits 
natural resources and damages the 
natural environment in an unsustainable 
way. This is of global concern as urban 
settlements currently house 51% of the 
world‘s population, with the trend 
indicating that this will continue to 
increase (Figure 1: World Bank data, 
http://data.worldbank.org); in Australia 
 the urban population is 89% and rising.  
Consequently the management of existing and proposed urban areas is an 
increasingly important issue, and the transformation of cities to sustainable entities 
requires the cooperation of all levels of government, the business sector (including 
planners and designers), community groups and residents. Improving the 
sustainability of cities will not only benefit the local inhabitants, but also contribute to 
improving the global situation – both environmentally and economically. Australia‘s 
per capita ecological footprint1 c.2007 was (and continues to be) one of the largest in 
the world, in the world top ten – 6.9gha (Global Footprint Network, 2010; figure 2). 
Without stabilizing the ecological footprint there will come a point, in the not too  
distant future, when the demand will outstrip the biocapacity. 
                                                          
1
 A country’s ecological footprint is a standardized measure of the human demand placed on the Earth's 
ecosystems. It represents the region of biological productivity necessary to supply the resources a human 
population consumes, and to assimilate the associated waste. It calculates the contrast between demand for 
natural capital and the planet's ecological capacity to regenerate.  
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Figure 1: Global urban population growth 1960 – 2010; 
compiled from World Bank Data 
 Source? 
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Figure 2: Per-person resource demand (Ecological Footprint) and resource 
supply (Biocapacity) in Australia since 1961 
Urban areas accommodate 
not only humans, but a 
myriad of diverse biota and 
abiota – they are highly 
human-influenced biomes 
(see terms below).  
Maintenance of this ecology 
is essential not only for the  
recognised value to residents  
as recreational areas and for 
enhanced property prices (Tryäinen, 1997), but also its intrinsic value (Niemelä, 
1999a); all living creatures, including humans, require the life support systems which 
are maintained and created by biodiversity (for example oxygen, water and food 
sources). The diversity of the activities conducted by human users of urban areas 
can create and maintain a wide variety of habitats and biodiversity, with urban 
landscapes potentially hosting rare and threatened species (Shepherd, 1994; 
Eversham et al, 1996); at the same time, increased destruction of ‗green‘ areas 
through urbanization and development can destroy much of the biodiversity. In 
Australia, more than 1,700 species and ecological communities are under threat or 
at risk of extinction (DSEWRaC, 2010). This is only the tip of the iceberg, for every 
known species that is placed on the ‗at risk‘ register there are many more that are 
affected by destruction of habitats and other threats. In order to maintain urban 
biodiversity and counteract the effects of urban growth, while presenting a 
sustainable ‗future city‘, it is essential that there is integration of ecological 
knowledge into urban planning (for example: Niemelä, 1999a; Hokkanen & Kojo, 
2003).  
 
A review of urban planning policy and ‗vision‘ documents confirms the conclusions of 
academic literature: that there is a gap in the knowledge available on urban specific 
ecology, more importantly, perhaps, there is also poor dissemination of the 
information that is available among environmentalists, planners and decision 
makers. And, where this information is available and presented, it may not be in an 
accessible or complete form and that can lead to it being downplayed or ultimately 
disregarded in the planning process. The political nature of the planning process is 
also evident, where pressure from media attention, local community, homeowners 
and voters influences (to an extent at least) the decisions made (for example: 
Budhya & Benjamin, 2000; Yli-Pelkonen, 2008).  
There is an abundance of academic and policy literature surrounding this topic (and 
variations on it) dating back over two decades and a commitment to ecological 
sustainability is embedded in national and international policy. However, even with 
extensively articulated plans for the management and maintenance of biodiversity in 
most of Australia‘s (and international) policy/resource plans, these commitments 
have not stopped the decline in biodiversity. It should be noted that many of these 
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‗umbrella‘ policies are related to regional or national biodiversity; there is often not 
specific mention of the preservation or control of urban biodiversity. This paper 
highlights three areas that need to be explored further:  
- What is urban ecology and why is it important to sustainable ‗future‘ cities?  
- What ecological gaps are missing in the knowledge of urban planners and 
why do these gaps exist?  
- How can we begin to bridge these gaps?  
This paper aims to answer the first two, and to propose some preliminary ideas for 
the third. 
 
What is urban ecology and why is it important?  
Terms and Concepts  
One aim of this paper is to bridge the gap between scientific and practitioner 
knowledge bases and disciplines. It is important that academics, practitioners and 
decision makers are able to explore the material presented here with common 
understanding. The following definitions, however, are necessarily simplified and in 
no way aim to cover every scientific or practitioner application.  
Urban Ecology  
The first question posed in this paper is ‗what is urban ecology?‘ And, for that matter, 
what do we actually mean by ecology as a general term? In order to define this 
concept it is first necessary to clarify the constituent words – ‗urban‘ and ‗ecology‘.  
The term ‗urban‘ is used differently by social and natural scientists (and possibly 
academics and practitioners). In this context ‗urban‘ is taken as a specific category of 
human community, comprising residential, industrial and commercial districts, a 
relatively high density of people and varied activity. This broad definition, as used 
mainly by ecologists, is well suited to a study of urban ecology, it being difficult to 
define strict boundaries around urban areas (Niemelä, 1999b). Parallels are drawn 
here to Forman and Godron (1986) who divide landscapes into five broad categories 
– spanning the continuum from pristine natural areas to urban centres that have 
been highly modified by humans (Figure 3). Despite the obvious differences between 
these categories there are no definite boundaries between them; there is overlap 
between the zones and patches of other types may occur in any of these areas 
(Forman and Godron, 1986). For example, due to urban spread, including daily 
commuting for work, areas which were traditionally understood to be rural are 
touched by a so-called ‗urban lifestyle‘, and as such it is difficult to draw a sharp 
boundary between rural and urban areas. 
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For the purposes of this paper, the concept of ‗ecology‘ uses a combination of 
definitions, drawn from scientific sources and acknowledging or incorporating three 
different meanings as put forward by Haila and Levins (1992); shown in Figure 4, 
below.  
 
 
 
 
 
 
 
 
 
 
It is important to note that ecology is often seen by those who are not ecologists to 
be linked more closely to the other three concepts than to the science-oriented 
definition (Niemelä, 1999a). This makes integration of ‗ecology the science‘ into 
planning for sustainable future cities a potential challenge (Trepl, 1995). From a 
scientific perspective, ecology can be seen as an all-embracing term – it relates to 
biodiversity (the total variety of life on earth), biomes (regions of the Earth‘s surface 
Pristine natural 
landscapes 
Managed 
landscape 
Cultivated 
landscapes 
Sub-urban 
landscape 
Urban 
landscape 
Natural 
landscapes 
support a matrix 
of mostly 
unplanted and 
unmanaged 
native biota  
Consists of 
largely planted 
and/or managed 
native or non-
native species 
A matrix of 
agricultural land 
that can either 
be crop or 
grazing land 
Low to 
moderate 
density housing, 
yards, open 
spaces and 
roads 
This represents 
the most intense 
human 
influence; a 
matrix 
dominated by 
high-density 
residential and 
commercial 
building, roads 
and other paved 
surfaces 
‘Nature’ 
Resource base for 
humans 
‘Movement’ 
Political activities 
related to ecological 
and environmental 
issues 
Ecology 
‘Science’ 
Flow of matter/energy 
or organism 
distribution/abundance 
of  
‘Idea’ 
Human existence in 
relation to ecology as 
‘science’ 
Figure 3: Urban-to-rural continuum (Forman and Godron, 1986); Adapted from Niemelä, 1999a, p.120-1 
Figure 4: Four distinctions of ecology; Adapted from Niemelä, 1999a 
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which contain a typical or ‗major‘ ecosystem), biotopes (generally small areas of 
homogenous environmental conditions), species and genetics. Ecology is not static; 
it is adaptive and changeable. It can be increased by evolutionary processes and 
genetic change, or reduced by various threats including human interaction and 
climate change. This paper adds to this definition by encompassing ‗environmental 
information‘ (Yli-Pelkonen and Niemelä, 2005) where not only are the above features 
taken into account, but also the physical characteristics of soil, land-density, water-
balance etc. There is also scope, and need, for contributions by local residents and 
nature enthusiasts – termed ‗common ecological knowledge‘ by Yli-Pelkonen and 
Niemelä (2005). 
With these definitions in mind we define ‗urban ecology‘ as used in this paper (figure 
5) as the study of ecological, environmental and common ecological knowledge 
within cities and towns; for planning purposes, elements of social sciences (Pickett et 
al, 1997a; Niemelä, 1999b; Grimm et al, 2000; Kinzig and Grove, 2001) and urban 
planning or political approaches (Sukopp, 1998) are also included. 
 
 
Figure 5: An encompassing definition of urban ecology as used in this paper 
 
Sustainable development 
The term sustainable development has become widely used in relation to planning 
for the future; for this paper the definition from the World Commission on 
Environment and Development (WCED, 1987) is used: ‗a development that meets 
the needs of the present generation without compromising the needs of future 
generations‘. This succinct definition summarises what should be an essential 
element of the planning process – that it is not possible to achieve ecologically 
sustainable development without ensuring that it is also socially sustainable and, 
importantly, the converse is also true (Redclift, 1993). As used here, sustainability is 
seen as the end goal in a process for improved urban development, including 
integration of urban ecological, social and socio-economic factors.  
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Importance of urban biodiversity 
Natural environments enrich culture, sport and recreation, artistic and spiritual well-
being, and also have direct financial implications. This is shown particularly in the 
increase in property values by the addition of green spaces and recreation areas 
(Vadruff et al, 1995; Tyrväinen, 1997; Bolund & Hunhammar, 1999; Niemelä, 1999a; 
Lankinen & Sairinen, 2000; Korpela et al, 2001; Adams, 2005; Yli-Pelkonen & 
Niemelä, 2005; and Yli-Pelkonen, 2008). Biodiversity is important not only for human 
users, but also for the intrinsic value of the biota and abiota. Australian biodiversity 
developed/ evolved in isolation over many years, leading to the formation of one of 
the most biologically diverse places on the planet. Australia is estimated to be home 
to around 560,000 species, many of which do not exist anywhere else, for example 
87% of its mammal species and 92% of its higher plants. This diversity feeds back 
into positive implications for human users, for example through increased tourism on 
the Great Barrier Reef. 
 
What gaps are there in the ecological knowledge of urban planners 
and why do these gaps exist? 
The above section addresses the first key theme of this paper, exploring the 
definitions of urban ecology and related terms and concepts; it also explains the 
importance of these to planning for a sustainable future of urban areas. This section 
answers the second theme of gaps in the knowledge of planners and policy makers 
– exploring what forms these gaps take, and why. The scope of this paper is such 
that only a selection of Australian literature is reviewed, focused on the Victoria 
region, it is noted however that many policy and educational documents, nationally 
and internationally, contain a degree of consistency in the information being 
presented and the stated purposes – this is partially due to the constraints of the 
umbrella government policies (such as the Biodiversity and Geological Conservation 
– Statutory Obligations and their Impact Within the Planning System, UK Office of 
Deputy Prime Minister, 2005; or the Environment Effects Act 1978, Victoria, 
Australia).  
Current planning practice 
To review planning processes on a global scale would constitute a paper in its own 
right; it is not the aim to conduct this review here, however, in looking at the 
integration of ecology into planning for future sustainable cities it would be foolish not 
to mention at the very least a small sample of planning processes to clarify the actual 
process of integrating ecology in the decision making system. The sample was taken 
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from several cities both analogues and larger cities than Geelong, from the USA, 
Canada, Asia, South Africa and the UK2.  
What gaps exist in the ecological knowledge of planners and policy makers?  
There are several suggestions in the literature as to what needs to be explored in the 
knowledge of urban biodiversity but, for the purposes of this discussion, there are 
two which we suggest are requirements for contributing to successful planning of 
sustainable future cities – What ecology exists in cities? and What ecological 
processes are important in urban biomes? As this is not a scientific paper on the 
ecology of urban areas this will not be answered fully here; what is addressed, 
however, is why this 
information is important to 
planning and design. 
It is important that there is a 
focus on a better 
understanding of ecology in 
urban areas (Niemelä, 
1999a) and generating 
summaries of urban areas by 
species type, age of species 
etc. Allowing this information 
to be widely available would 
clear the way for 
comparative studies of urban 
areas and for increasing 
community engagement (essential in any move towards sustainability). The question 
of the importance of what nature exists in cities is explored further by Shephard 
(1994), Eversham et al (1996), Niemelä (1999a) and Yli-Pelkonen & Niemelä (2005). 
Knowledge of what exists in areas designated for development or increased 
urbanization becomes especially important when remembering that more than 1,700 
species and ecological communities in Australia are at risk of extinction (DSEWPaC, 
2010), with urban areas known to be home to some of these. Looking at Figure 6, it 
can be seen that the highest concentrations of endangered species/ecosystems are 
located around the most urbanised areas and regions of highest population i.e. 
Melbourne, Sydney and Brisbane. In each of these areas there are 10-44 species 
listed as threatened under the Environment Protection and Biodiversity Conservation 
Act (1999) – but, although statistics state that these areas are prevalent with 
biodiversity, there is no readily accessible databank on the urban ecology of these 
                                                          
2
 Planning policy and urban growth strategies reviewed from Australia – Victoria (regional planning), Geelong 
(local planning); UK – Liverpool, Southampton; USA – Baltimore (MD), Bellingham (Washington), Washington 
(DC); Canada – Kingston (Ontario); Malaysia - Kuching (Sarawak); and South Africa – Port Elizabeth, Cape Town. 
Links to the original documents are provided in the bibliography section. Chosen using the criteria – proximity 
to a waterfront and major urban area, university presence, and where possible having similar demographics. 
Figure 6: Distribution of species listed as threatened under the 
Environment Protection and Biodiversity Conservation Act 1999.  
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areas. National urban biodiversity accounting has the capacity to play an important 
role in exploring how much biodiversity exists and how it is faring. Australia‘s 
Biodiversity Conservation Strategy (ABCS) 2010-2030 notes that these accounts 
could support public policy and education, as well as increasing public awareness 
and backing for conservation strategies. Not only is this data important to planning 
and urbanization, but by having accurate data it would be possible to ensure that the 
intrinsic value of urban (and national) ecology is reflected in a realistic fashion 
alongside social and other national indicators – therefore providing a more 
comprehensive picture of Australian biodiversity.  
Once it is known exactly what exists in urban areas, it will be possible to explore the 
key processes in maintaining and creating these biomes/biotopes (Trepl, 1995; 
Rebele, 1999; Niemelä, 1999a; and Yli-Pelkonen and Niemalä, 2005). With this 
knowledge of what and how urban biodiversity exists it would be easier and more 
practical to approach the question of how to maintain this diversity and as such what 
processes need to be put into place to assure the survival of urban ecologies. 
Recognising that knowledge is limited should not mean action to prevent biodiversity 
degradation is postponed, rather that a precautionary principle should be adopted, 
as discussed in the ABCS – where it is suggested that the precautionary principle be 
adopted while employing an adaptive management approach based on practical 
experience and new scientific research.  
Exploring the cause of these gaps  
We have explored the gaps in knowledge of urban biodiversity, which in themselves 
would make it hard to integrate ecology into the planning process; but academic 
research also suggests that not only is the information not available, but where it 
exists there may not be adequate tools for integrating biodiversity and ecological 
information into the system (Maijala, 2000). When information is presented to 
planners or decision makers it often contains substantial scientific jargon that 
potentially cause the information not to be readily accessible to a lay-person and 
none but the most dedicated of planners or decision makers will work their way 
through the documents to glean the relevant information. 
Following on from this, current inclusion of ecological knowledge into planning and 
management tends to be weak and political (e.g. Douglas, 1992; Sukopp & Numata, 
1995; Niemelä, 1999a; Tonn et al, 2000; Yli-Pelkonen & Niemelä, 2005; and Yli-
Pelkonen & Niemelä, 2006). The information is perceived to be used more when it is 
of use to the local body making the decisions - ‗ecological information becomes more 
important if there are significant conservation values connected to a plan area, 
contacts and appeals from plan participants, strong media attention or if a decision 
maker focuses more on the issue due to personal interests and values‘ (Yli-
Pelkonen, 2008). The same is also true, potentially, of planners and designers – 
historically there has been a tendency to promote the development of cities at 
whatever cost to ecosystems. In order to expand or create cities humans have 
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cleared rainforests, levelled mountains, destroyed habitats, and polluted rivers and 
the even the air we breathe (Campbell, 1996).  
There are some basic [divergent] properties of planning (shown in figure 7) which in 
themselves need to be confronted in order to move forward to a sustainable future 
where urban ecology is integrated into the planning process. It is interesting to note 
the triangle of conflicting goals for planning as put forward by Campbell (1996) 
continues to be relevant over two decades later.  
 
The property conflict 
The first conflict – between economic growth and equity – comes from competing 
land use agendas, such as between landlords and tenants or potentially local 
government and residents. The growth-equity conflict is further complicated by its 
resistant and symbiotic relationship - for example land or housing is defined by a 
capitalist, democratic society as a private commodity, but simultaneously requires 
government intervention for aspects such as zoning or public housing. Foglesong 
termed this the ‗property contradiction‘ (1986). In this instance the conflict defines the 
boundary between private interest and public good. Industrialists must curb their 
tendency towards profit driven agendas to ensure that the labour pool is sufficiently 
well paid to ‗reproduce‘ itself – the subsistence wage. In the Geelong region of 
Victoria, Australia – the population (currently recorded at 290,000) is growing at an 
annual rate of 1.7% (G21 – Regional Growth Plan, 2011); the strategically identified 
urban growth area currently has the potential to accommodate an additional 158,500 
residents – meaning there is a notional shortfall of land to house the additional 
45,000-51,000 people based on the existing development plans. The property 
conflict becomes evident in the debates on housing affordability and lack of rental 
stock; limited housing choice exists, with the current market dominated by single 
detached dwellings (91% of housing stock) and high housing costs of the 
predominant coastal areas.  
Social Justice 
Economic Opportunity 
Income Equality 
Environmental Protection 
Overall Economic Growth 
and Efficiency 
“green,  
profitable and fair” 
(sustainable development?) 
The development conflict The property 
conflict 
The resource conflict 
Figure 7: The triangle of goals and conflicts for planning; Campbell, 1996 
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The resource conflict 
The conflict for natural resources is similar to that of the property conflict – for 
example business resists regulation but society requires it to conserve resources for 
present and future generations. The essence of this conflict lies in the tension 
between the economic utility in industry and the ecological utility in the natural 
environment. Cambell states that there does not appear to be a single, universal 
economic-ecological conflict underlying all disputes, that these are specific to 
different areas, times and situations. This conflict is similar again to the property 
conflict, in that industry needs to curb its tendency towards profit driven agendas in 
order to ensure, for example, that enough of the forest remains to ‗reproduce‘ itself – 
sustained yield. The conflict is further influenced by the differing views of how far the 
forests can be exploited while remaining sustainable. This can be seen in the G21 
debate on the cost of developing Greenfield sites in the Geelong region versus the 
cost of consolidating urban areas where there is a significant difference in associated 
cost (G21 – Regional Growth Plan, 2011). 
In both the property and resource conflict industry must leave enough of the 
exploited resource to ensure the continued future delivery, regardless of whether this 
resource is human or natural. Of course this also opens the way for discussion on 
how much is ‗enough‘, however, the fact remains that, when taken in the context of 
planning and ecology, a conflict is apparent between allowing for urban growth while 
maintaining the balance with natural resources and health of the workforce. 
The development conflict 
The final axis, the ‗development conflict‘ is the most subtle, sitting between the poles 
of social equity and preservation of environmental concerns. If we are saying that the 
property conflict is characterised by the economy‘s ambivalent interest in providing, 
at the very least, a subsistence existence for the labour force; and the nature conflict 
by the economy‘s, again ambivalent, interest in maintaining sustainable conditions 
for the natural environment; then the development conflict is characterised by the 
difficulty in doing both of these at the same time.  This is potentially the most 
challenging of the conflicts for sustainable development. For example, in Geelong 
(as in many urban areas) there are direct implications for the potential Greenfields 
area based on the extent of the urban growth and consolidation.  
The quest for sustainable growth 
These three paths of conflict correlate to the three pillars of sustainability – social 
equity (people), economic health (prosperity) and environmental stewardship 
(planet). So is the quest for sustainable growth an oxymoron? In his paper presented 
at this conference last year, Dr Geoff Edwards (2011) presented a rather harsh truth 
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– that an opportunity was missed in the 1970s to change the trajectory of this conflict 
between growth and biocapacity. While agreeing that there is conflict between the 
draining of resources and the ever increasing urban growth, it should be possible, if 
not to arrest the negative consequences, at the very least to slow the effects to a 
point where the ecological balance has a fighting chance of some degree of 
regeneration. Edwards argues that Western society resisted the opportunity to 
change in the past and continues to ignore the advice of experts in this field – 
unfortunately this would seem to be the case. In reviewing the literature it appears 
that while academics and practitioners alike are in agreement that there is an issue, 
and that we should as individuals and a world community be acting on the problems, 
this is not filtering into the actual practice of planning for the future. Why is that?  
Well, it would seem that there are two main issues – first there is a lack of specific 
knowledge on urban ecology which would support or counter proposed 
developments, and second there continues to be a conflict between urban growth, 
planning and biocapacity which makes it difficult for knowledge to be used in any 
constructive way.  
 
How can we begin to bridge these gaps? 
Having addressed the first two themes set out at the start of this paper we now 
tackle the third – looking at ways in which gaps can be bridged.  
An interdisciplinary approach  
As seen in the definitions provided earlier in this paper, the information regarding 
urban ecology/biodiversity/ecosystems etc. can become highly scientific and 
detailed. Is this always necessary and is it possible for the non-scientific community 
to take ecology into account for every proposed development? Planning for the 
future, for sustainable cities, necessitates an integrated approach – where 
interdisciplinary knowledge is collated and organised into the system, allowing 
planners and decision makers to have access to relevant information in a timely and 
comprehensive manner without the need for formal scientific training to understand 
the key facts. This interdisciplinary research needs to incorporate natural and social 
sciences, as well as an awareness of planning legislation and policy (Sukopp & 
Wittig, 1993; Picket et al, 1997a/b; Niemelä, 1999a; McIntyre et al, 2000; Kinzig & 
Grove, 2001; Devuyst et al, 2001; Ehrlich, 2002; Yli-Pelkonen & Niemelä, 2005; and 
Tonn, English and Travis, 2010).  
Using up to date information and tools  
One of the biggest problems for developers, planners and policy makers appears to 
be the lack of up-to-date and accurate information. It is no use to anyone if the 
information used in planning for the future contains only information from the past; 
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ecology by its very nature evolves and develops, the needs of the biome adapt and 
the individual species within it can also to an extent adapt. While a firm basis in past 
trends and prior knowledge needs to be available and utilised, it is also essential that 
up-to-date information is collected and disseminated so that, for example, 
development is not postponed on the basis of a species of bird that no longer resides 
in an area or a plant that has already been lost. 
There are tools available for assessing developments – such as the Environmental 
Impact Assessments where decision makers consider the subsequent environmental 
impacts when deciding on viability of a proposed development. The International 
Association for Impact Assessment (IAIA) defines an environmental impact 
assessment (EIA) as ‗the process of identifying, predicting, evaluating and mitigating 
the biophysical, social, and other relevant effects of development proposals prior to 
major decisions being taken and commitments made‘ (IAIA, 1999). The EIA process 
in Victoria is linked to the Environment Effects Act 1978 and the Ministerial 
Guidelines for Assessment of Environmental Effects. EIAs are unique in that they 
require decision makers to account for environmental values in their assessment and 
to justify decisions in light of detailed environmental studies and public comments on 
the potential environmental impacts of the proposal (Holder, 2004). The ABCS notes 
that it is important to ‗integrate biodiversity into planning instruments by 
implementing a decision-making hierarchy for biodiversity management: the first aim 
is to avoid loss; if that is not possible then aim to minimise loss; if that is not possible 
then impacts should be managed to maintain ecosystem functions including where 
feasible through the use of offsets‘ (ABCS, 2010-2030). 
Use of available software 
Many of the current suggested approaches are very computer focused – they work 
towards increasing the use of available information; but do not necessarily allow for 
exploring what information is actually needed or in fact to explore in what way this 
information needs to be presented in order for this to be a useful commodity? 
Examples of these packages are UrbanSim (an urban simulation system where 
reference is made to the interaction of many decision making actors within the urban 
markets for land, housing, non-residential space and transportation), GIS (a 
geographic information system used to collect, store, manipulate, scrutinize, collate 
and present geographically referenced data) or Biotope mapping (a method for 
assessing the occurrence of various habitat types and the associated species in an 
urban landscape). This is in no way a full list of available software, they are 
mentioned here simply to highlight the fact that there are available and possibly 
under-developed resources. 
Information dissemination  
Freire (2002) points out, ‗without dialogue there is no communication, and without 
communication there can be no true education‘ (p93) – this is the same for 
ecologists and planners; unless there is a dialogue between the disciplines there can 
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be no true learning and development. More importantly, perhaps, is the standard of 
the dialogue between these disciplines, if the communication is too scientific it will 
alienate certain sectors, too basic and others will not be interested. Information 
needs to travel between the sectors in a systematic and comprehensive way to be of 
any use. This information needs to be shared from both sides, in a transparent way – 
for example where planners/and policy makers highlight changing legislation, and 
ecologists explore new species found/ and their relative importance. Knowledge that 
is not applied or disseminated is, to an extent, wasted.  
Education and ongoing training  
The education system, on an international scale, provides the perfect vehicle for 
ensuring that current and future generations are aware of their ecological 
responsibility and, particularly in courses relating to training future planners, ensuring 
that development without regard for nature does not continue. The ABCS notes the 
importance of integrating biodiversity into everyday lives so that it becomes 
everyone‘s business – this is an opportunity for all education providers to begin the 
process by implementing knowledge on ecology into general learning (not only at a 
higher education level). Edwards (2011) also notes that no one should graduate 
without having had scholarly exposure to each of ecological science; history or 
sociology or public policy; and systems dynamics‘. This is important for many 
reasons, not least because as individuals we all have the responsibility for helping to 
alleviate stress on the eco-system and reduce our personal ecological footprint; but 
also because with all aspects of future society being linked with biocapacity it is 
essential that our future policy makers, industry leaders and populations as a whole 
have an awareness and understanding of basic ecology.  
Stacey (2003) expands on Senge‘s (1990) two systems for learning which, while not 
directly linked to ecology, provides an interdisciplinary approach to planning for the 
future which would be interesting to explore further - the concept of single and 
double loop learning. These processes are linked to organisational achievement – 
but what if we translate them into planning for sustainable future cities? The basic 
concept of the learning models is that they allow organisations to learn and develop 
or maintain a stable environment (but with little or no innovation or learning). Single 
loop learning, as seen in Figure 8, is the process by which organisations (or in this 
case planners and policy makers) review and learn from the actions they have taken; 
this in itself sustains group learning and enables them to move towards the 
realisation of a shared goal or vision. This is a simple ‗act‘ and ‗react‘ culture, which 
Strichman et al (2007) found hindered organisational growth and knowledge 
development. Double-loop learning also places importance on learning from actions, 
but this coincides with a process of questioning assumptions; forming a revolutionary 
and destabilising process whereby organisational learning and innovation are 
supported. This could be a very useful tool in planning, where not only are 
assumptions reviewed and acted on, but they are also challenged and questioned.  
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 Current planning and design practice seems to fit single loop learning, but in 
developing a new model for sustainable planning and design it would be interesting 
to see if old assumptions could be tested – for example exploring the potential for 
developing ‗up‘ rather than ‗out‘. While this may not always be practical it does 
question the assumption that increased urbanization requires an outward spread. 
Another example could be made of the use of urban agriculture, where Smit et al 
(2001) note that there is considerable potential to expand urban agriculture around 
and within the densely built-up core of urban areas; an example of this is seen in 
Europe, where Italy leads the so-called ‗slow food‘ movement, a positive reaction 
against ‗fast food‘. ―This movement promotes a ‗grow it, cook it, eat it slowly‘ 
approach — for the good of the family, community, and globe‖ (ibid). This again 
questions assumptions: agriculture needs to be separated from urban living. 
 
Summary 
Maintaining urban biodiversity through the integration of ecological knowledge and 
urban planning is essential for the development of ecologically sound sustainable 
cities. It is important to integrate ecological and biodiversity knowledge into the 
planning process. Urbanisation and future developments threaten to encroach 
further and further into the green belts and destroy urban biodiversity in the need to 
take more space for ever-expanding urban growth.  
We have the capacity and responsibility for exploring ways in which humans can live 
in environments without destroying them or the diversity which depends on them. 
Society operates within a complex of mixed views and values – it is not always easy 
to align the values placed on urban biodiversity and the environment as a whole into 
society and the systems that regulate it. 
For planning to become linked to ecology and a sustainable future city it needs to 
alter the old ways of viewing nature and create new ways of thinking. This could be 
done by using double loop learning – questioning old assumptions and allowing for 
an iterative process of learning. Knowledge of ecology (both urban specific and in 
Figure 8: Single and double-loop learning, Senge 1990, as cited in Stacey 2003 
Single loop learning Double loop learning 
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general) needs to be incorporated fully into the education system, with proper 
dissemination of information in all sectors of society, but especially in the planning 
process.  
As a species we are intrinsically adaptable; humans have the capacity to learn and 
to develop, and ecology has a degree of regeneration capabilities. There are issues, 
and the current situation is unsustainable. But does this mean that all hope is lost? 
No. At the moment there is not enough specific data being used to assess the extent 
to which urban areas can drain, maintain or develop biomes. There is still scope for 
humans as a species to sit up and take note of the stress being placed on the 
ecosystem – and by hosting conferences such as these, bringing a variety of related 
subjects to press we, as academic and practitioners, can continue to try and push for 
change. So, is the ecosystem in danger from urbanization? Potentially. But is this a 
manageable situation? Almost certainly.   
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